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Summary
Introduction:  Conservative  treatment  is  exceptional  in  fracture  of  the  distal  extremity  of  the
humerus in  patients  over  65  years  of  age.  In  a  selected  population,  however,  it  may  be  an
attractive  option.
Materials  and  methods:  One  prospective  and  one  retrospective  study  included  a  total  of  56
patients,  with  a  mean  age  of  84.7  years  (range,  68—100  yrs).  All  were  managed  by  6  to  8  weeks’
brachial-antebrachial-palmar  immobilization,  without  fracture  reduction.  Fractures  were  AO
type A  in  18  cases,  type  B  in  8  cases  and  type  C  in  30  cases.
Results:  At  a  mean  20.2  months’  follow-up  in  the  retrospective  and  8.6  months  in  the  prospec-
tive series,  mean  MEPS  score  was  83  and  86  points  with  75%  and  83%  satisfactory  results
respectively  and  mean  Quick-DASH  31.3  and  34.4  points  respectively.  There  were  3  non-unions.
There was  extra-articular  malunion  in  70%  and  intra-articular  malunion  in  65%  of  cases  in  the
retrospective  series,  versus  16%  intra-articular  malunion  in  the  prospective  series.  The  rate  of
osteoarthritis  increased  over  time,  with  more  than  50%  grade  2  or  3  in  the  retrospective  series
at end  of  follow-up.  There  were  3  complications:  2  hematomas  and  1  skin  lesion  (localized
pressure  ulcer).  There  were  3  fracture  displacements,  not  requiring  change  in  management.
Discussion:  Conservative  treatment  for  fracture  of  the  distal  extremity  of  the  humerus  in
patients over  65  years  of  age  is  exceptional,  but  conserves  patient’s  independence  and  provides
∗ Corresponding author.
E-mail address: lpidhorz@ch-lemans.fr (L. Pidhorz).
1877-0568/$ – see front matter © 2013 Elsevier Masson SAS. All rights reserved.
http://dx.doi.org/10.1016/j.otsr.2013.10.001
904  L.  Pidhorz  et  al.
satisfactory  clinical  results,  with  no  signiﬁcant  joint  stiffness  or  elbow  instability.  Non-anatomic
results on  X-ray,  however,  have  to  be  accepted.
Level  of  evidence:  Level  IV.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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Table  1  Study  population  epidemiology.
Prospective
series
(22  patients)
Retrospective
series
(34  patients)
Age  87.4  84.7
Age >  80  64%  65%
Sex ratio 20  F  /  2  M 29  F  /  5  M
Living at  home 55%  70%
History  of  osteoporotic 36%  27%
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Statisticsntroduction
uring  the  1979  SoFCOT  (French  Society  of  Orthopedic
urgery  and  Traumatology)  symposium  on  fractures  of  the
istal  extremity  of  the  humerus,  Pierre  Lecestre  quoted  Dr
lbin  Lambotte  as  saying,  in  1913,  that  ‘‘Almost  all  frac-
ures  of  the  elbow  should  undergo  surgery,  which  is  the  only
eans  of  perfect  repair’’  [1].
One  century  on,  is  Lambotte  still  right?  Does  conservative
reatment  still  have  any  place  in  the  very  if  not  overly  inter-
entionist  arsenal  of  the  modern  orthopedic  surgeon?  Is  it  a
efault  attitude  in  certain  situations,  or  are  there  precise
ndications?  The  literature  fails  to  answer  these  questions,  as
here  have  been  few  dedicated  English  or  French-language
tudies.
The  SoFCOT  2012  symposium  sought  to  answer  3  impor-
ant  questions:  What  are  the  real  role  and  modalities  of
onservative  management  of  fractures  of  the  distal  extrem-
ty  of  the  humerus?  In  what  kind  of  patient  may  a  form  of
reatment,  considered  by  many  to  be  out  of  date  as  com-
ared  to  surgery,  be  indicated?  And,  if  such  an  attitude  is
mplemented,  what  results  can  be  expected  and  foretold  to
amilies  at  the  outset  of  treatment?
aterial and methods
atients
he  2012  SoFCOT  symposium  analyzed  treatment  results
n  isolated  non-pathologic  fracture  of  the  distal  extrem-
ty  of  the  humerus  in  patients  aged  65  years  or  over,  in  a
ulticenter  observational  study  involving  19  academic  and
on-academic  hospitals.
There  were  2  series:  one,  retrospective,  included
atients  treated  between  January  1st  2000  and  December
1st  2010;  the  second,  prospective,  included  those  treated
etween  June  15th  2010  and  October  15th  2011.  Minimum
ollow-up  was  6  months.
The  double  series  included  56  patients  managed  conser-
atively  for  fracture  of  the  distal  extremity  of  the  humerus:
.e.,  11%  of  the  distal  humerus  fracture  patients  included  in
he  2012  symposium  study.  69%  of  the  fractures  were  man-
ged  by  osteosynthesis,  and  20%  by  elbow  prosthesis.  34  of
he  56  patients  (in  12  of  the  19  centers)  were  analyzed  ret-
ospectively  and  22  prospectively  (in  8  of  the  19  centers).
atient  data  are  presented  in  Table  1.
Mean  age  in  both  series  was  84.7  years  (range,  68—100
ears),  65%  aged  over  80  years.  ASA  scores  [2]  were  1,  2  or in  92%  of  cases.  There  was  female  predominance  (49/56).
ne-third  of  patients  had  history  of  osteoporotic  fracture.
atz  scores  [3]  were  more  or  less  identical  in  the  two  series:
.5  in  the  retrospective  and  4.8  in  the  prospective  series.
U
v
Tfracture
ASA score  (1,  2  or  3)  90%  94%
here  was  only  1  immediate  postoperative  complication:
 Gustilo  1  open  fracture  in  the  retrospective  series  [4].
here  were  no  vascular  or  nervous  complications,  still  less
ny  associated  lesions  (exclusion  criterion).  Radiologically
Table  2),  all  fracture  types  were  present,  both  extra-  and
ntra-articular.  Conservative  treatment  was  less  frequent  in
he  prospective  than  in  the  retrospective  series  in  case  of
ype  B  or  C  fracture  (involving  the  joint  surface)  [5].
reatment
onservative  treatment  was  mainly  simple  brachial-
ntebrachial-palmar  (BABP)  cast  immobilization.  There
ere  also  3  elbow-to-body  immobilizations,  1  immobiliza-
ion  with  the  elbow  in  >  90◦ ﬂexion,  and  5  functional
reatments  after  short  immobilization.  Mean  hospital  stay
n  both  series  was  6  days.  Mean  immobilization  time  was
dentical  in  both  series:  7  weeks  (range,  15—120  days).
ssessment
he  population  study  was  a  classical  epidemiological  study:
ge,  gender,  ASA  score  [2], history  of  osteoporotic  fracture,
esidence,  Katz  score  [3]  (assessing  patient  independence),
ut  also  including  variables  speciﬁc  to  this  kind  of  frac-
ure.  Results  focused  on  hospital  stay  and  immobilization
imes,  complications,  Katz  score  at  last  follow-up,  resi-
ence  at  last  follow-up,  Mayo  Elbow  Performance  Score
MEPS)  [6]  and  Quick-DASH  score  [7].  AP  and  lateral  elbow
adiographs  assessed  fracture  consolidation,  intra-  or  extra-
rticular  malunion  and  osteoarthritis  on  the  Bröberg-Morrey
riteria  [8].nivariate  analysis  was  performed  using  STATA® software
ersion  11.0  (www.stata.com;  StataCorp  LP,  College  Station,
X  77845,  USA).  Pre-treatment  and  end-of-follow-up  data
Conservative  treatment  of  distal  humerus  fracture  in  elderly  905
Table  2  Distribution  of  type  of  conservatively  managed  fracture  of  the  distal  extremity  of  the  humerus  on  the  AO  radiological
classiﬁcation [5].
AO  classiﬁcation  Prospective  series
(22  patients)
Retrospective  series
(34  patients)
Type  A  (extra-articular)  10  (45%)  8  (23%)
Type B  (partially  articular)  4  (18%)  4  (12%)
Type C  (totally  articular)
C1  4  8  (36%)  12  22  (64%)
C2 3  7
C3 1  3
were  compared  on  Mann-Whitney  tests.  Chi2 test  were  used
to  compare  categoric  variables.  The  signiﬁcance  threshold
was  set  at  5%.  The  two  series  were  not  combined,  for  reasons
of  statistical  validity.
Results
Overall  results
Mean  follow-up  was  20.2  months  in  the  retrospective  series
(range,  6—92  months)  and  8.6  (6—20)  in  the  prospective
series.  Mean  Katz  score  at  end  of  follow-up  was  practically
identical  in  the  2  series  (4.2  in  the  retrospective  series  and
4.3  in  the  prospective  series),  as  was  mean  MEPS  at  end
of  follow-up:  86  points  in  the  prospective  series,  with  83%
good  or  excellent  results,  and  83  points  in  the  retrospective
series  with  75%  good  or  excellent  results.  Mean  Quick-DASH
at  end  of  follow-up  was  31.3  points  in  the  retrospective
series  (range,  0—72.7)  and  34.4  points  in  the  prospective
series  (0—77.3).  The  results  are  presented  in  Table  3.
Clinical  results
On  the  MEPS  criteria,  pain  was  absent  in  75%  of  the  prospec-
tive  and  79%  of  the  retrospective  series;  arc  of  motion  was
graded  at  15  points  in  60%  and  20  points  in  20%  of  the
prospective  series  and  respectively  51%  and  36%  of  the  ret-
rospective  series;  stability  was  graded  at  10  points  in  95%  of
the  prospective  series  and  91%  of  the  retrospective  series;
and  functional  capacity  was  graded  at  respectively  17.8  and
Table  3  Clinical  results  for  conservative  treatment.
Prospective
series
(22  patients)
Retrospective
series
(34  patients)
Follow-up  8.6  months  20.2  months
Pre/Post-treatment
Katz score
4.8  /  4.3  4.5  /  4.2
MEPS 86  points  83  points
Quick-DASH  34.4  points  31.3  points
Flexion  120◦ 110◦
Flexion  contracture  26◦ 29◦
Pronation  80%  normal  91%  normal
Supination  80%  normal  85%  normal
Table  4  Incidence  of  osteoarthritis  at  follow-up  on  the
Bröberg-Morrey  classiﬁcation  [8]  (%).
Grade  Prospective  series Retrospective  series
0  50  18
1 20  33
2 25  42
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6.7.  Joint  range  of  motion  in  the  retrospective  series  was
10◦ ﬂexion  with  29◦ ﬂexion  contracture,  with  normal  prona-
ion  in  91%  of  cases  and  normal  supination  in  85%.  In  the
rospective  series,  the  respective  results  were  120◦,  26◦,
0%  and  80%.  The  humero-ulnar  axis  was  consistently  in  varus
r  valgus  except  in  2  cases.  Muscle  force  in  ﬂexion  was  nor-
al  or  slightly  reduced  in  93%  of  cases  in  both  series.  This
orce  in  extension  was  normal  or  slightly  reduced  in  85%  of
ases  in  both  series.  The  clinical  results  are  presented  in
able  3.
adiological  results
here  were  3  cases  of  non-union  (5.3%).  Seventy  percent
f  patients  showed  extra-articular  malunion;  62%  showed
 15◦ malunion  in  the  frontal  plane  and  46%  >  10◦ malunion  in
he  sagittal  plane.  Intra-articular  malunion  affected  65%  of
ases  in  the  retrospective  and  16%  in  the  prospective  series.
here  was  ossiﬁcation  in  47%  and  24%  of  cases,  respectively.
Osteoarthritis  as  assessed  on  the  Bröberg-Morrey  classi-
cation  [8]  is  presented  in  Table  4. It  was  more  frequent
ith  longer  follow-up,  as  in  the  retrospective  series  where
lmost  50%  of  patients  had  grade  2  or  3  osteoarthritis.
Success  was  15%  in  terms  of  anatomic  radiological
onsolidation,  94%  in  terms  of  radiological  consolidation
egardless  of  orientation,  and  73%  in  terms  of  radiologi-
al  consolidation  associated  with  good  or  excellent  clinical
esults.
omplicationsomplications  in  both  series  were  benign:  2  hematomas  and
 skin  lesion  (localized  pressure  ulcer),  and  3  fracture  dis-
lacements  not  requiring  modiﬁcation  of  treatment.
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onservative  treatment  of  fractures  of  the  distal  extremity
f  the  humerus  in  the  elderly  is  a  time-honored  attitude,
hich  used  mainly  to  be  reserved  to  fractures  inaccessible
o  other  techniques  or  where  health  status  contraindicated
urgery.  It  consists  in  immobilization  of  varying  duration  (6
o  12  weeks)  by  resin  cast  or  rigid  ﬁxator,  with  the  elbow  in
0◦ ﬂexion.  Some  authors  recommend  trans-olecranon  trac-
ion  followed  by  plaster  cast  immobilization  [9].  Eastwood
ecommended  functional  treatment  based  on  early  mobi-
ization  in  1937  [10],  then  by  Brown  and  Morgan  in  1971  [11].
he  same  treatment  may  be  implemented  using  an  external
xator  that  is  locked  between  mobilization  sessions  [12].
The  conservative  treatment  applied  in  the  present  study
sually  involved  a  BABP  plaster  cast.  No  trans-olecranon
raction  was  applied,  as  it  would  have  conﬁned  these  elderly
atients  to  bed,  with  the  notorious  risks  associated  with
rolonged  decubitus.  No  surgical  fracture  reduction  was
ndertaken:  the  fracture  was  left  as  it  was  once  conserva-
ive  treatment  had  been  decided  upon.  We  were  not  able  to
onﬁrm  whether  BABP  immobilization  was  isolated  or  asso-
iated  to  shoulder  immobilization  in  a  jacket  or  a  Dujarrier
andage.
We  recommend  initial  BABP  plaster  cast  immobilization,
ith  padded  elbow,  for  a  total  6  to  8  weeks,  according  to
volution  on  X-ray.  The  shoulder  should  be  immobilized  in
 Dujarrier  bandage,  which  ensures  immobility  whereas  a
emovable  jacket  is  an  invitation  to  non-compliance.  Shoul-
er  immobilization  is  usually  for  3  to  4  weeks.  A  resin  BABP
ast  may  then  replace  the  plaster  cast,  which  is  lighter  and
asier  for  elderly  patients.  Follow-up  consultations  follow
he  rhythm  of  the  orthopedic  treatment  sessions:  weekly  for
he  ﬁrst  3  weeks,  then  at  week  6  and  thereafter  according
o  the  habits  of  the  surgeon.
There  were  several  reasons  for  the  small  number  of
atients  included  in  the  present  series.  The  received  wis-
om,  still  very  present,  is  that  such  fractures  are  to  be
anaged  surgically,  as  Lambotte  argued  in  the  early  1900s
nd  was  reiterated  in  Lecestre’s  introduction  to  the  1979
oFCOT  symposium  [1].  In  the  retrospective  series,  covering
1  years  of  practice,  the  relatively  small  number  of  inclu-
ions  was  due  to  the  difﬁculty  of  access  of  our  hospitals’
edical  information  systems  (Programme  de  médicalisation
es  systèmes  d’information  [PMSI])  or  to  inadequate  patient
oding  at  that  time.  Moreover,  many  were  outpatients,  not
ncluded  in  the  databases.  In  the  prospective  series,  cover-
ng  the  16  months  of  inclusion,  the  relatively  large  number
f  patients  can  be  attributed  to  the  teams’  vigilance  in
eferring  all  in-  and  out-patients  with  this  type  of  fracture.
inimum  follow-up  was  6  months;  many  patients,  especially
uring  the  period  covered  by  the  retrospective  study,  were
ollowed-up  for  less  than  6  months  as  surgeons  did  not  sys-
ematically  call  elderly  patients  back  in  after  consolidation
ad  been  achieved,  whence  a  high  rate  of  loss  to  follow-up
efore  6  months.  The  inclusion  criterion  was  highly  restric-
ive:  only  isolated  fracture,  excluding  any  patients  with
ssociated  lesions.  The  positive  side  to  such  restrictive  inclu-
ion  was  the  elimination  of  any  interfering  variable.
In  the  1979  SoFCOT  symposium  [1],  conservative  treat-
ent  was  reported  for  115  cases  (23%),  with  satisfactory
esults  in  66%.  Complications  other  than  stiffness  (in  22%  of
D
T
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ases)  were  rare.  In  2007,  the  Western  France  Orthopedic
ociety  (SOO)  also  investigated  conservative  management
f  complex  articular  fractures  of  the  distal  extremity  of
he  humerus  in  the  elderly  [13].  Non-surgical  treatment  was
sed  in  19  cases  (8%),  indicated  mainly  by  general  health  fac-
ors  (reduced  functional  demand,  highly  osteoporotic  bone):
ean  age  was  86  years,  with  two-thirds  of  patients  cate-
orized  ASA  3  or  4  [2], and  a  mean  Katz  score  of  4.5  [3].
ractures,  three-quarters  of  which  were  type  A  (A2-3,  A3)
5],  were  not  a  determining  factor  in  choice  of  treatment.
ollow-up  showed  that  conservative  treatment  provided  sat-
sfactory  MEPS  results  in  a half  of  cases  [6].
Katz  score  [3]  grades  patients’  independence,  and  was
ractically  unchanged  between  the  immediate  pre-trauma
eriod  and  end  of  follow-up  in  the  present  series.  This
hows  that,  in  certain  cases,  which  we  shall  seek  to  iden-
ify,  conservative  treatment  by  no  means  deteriorates  these
atients’  quality  of  life.  The  MEPS  is  a  speciﬁc  elbow  score,
hich  revealed  very  satisfactory  results,  graded  good  or
xcellent  in  80%  of  subjects  in  both  series;  likewise,  range  of
otion  was  satisfactory.  Muscle  force  in  both  series  was  only
lightly  impaired  after  conservative  treatment.  The  Quick-
ASH  score  of  about  33  out  of  100  in  both  series  was  quite
cceptable  (100  =  most  severe  incapacity).
Radiology  found  many  malunions,  typical  of  conservative
reatment.  The  high  rate  in  the  retrospective  series  cor-
esponded  to  a  difference  in  recruitment:  i.e.,  the  higher
ate  of  joint  fractures  in  the  retrospective  series.  Con-
ervatively  managed  elbows  inevitably  evolve  progressively
oward  osteoarthritis:  signs  of  osteoarthritis  become  more
umerous  with  increasing  follow-up.
An  identikit  picture  of  the  patient  typically  treated  con-
ervatively  in  the  present  series  would  be:  female  patient,
n  her  80s,  living  at  home,  with  a  low  ASA  score  [2],  a  good
atz  score  [3],  with  no  history  of  fracture,  and  presenting
ith  a  non-displaced  fracture  free  of  serious  complications.
mmobilization  will  then  be  for  49  days.  The  patient’s  Katz
core  will  be  maintained,  the  MEPS  score  will  be  good  [6],
exion-extension  will  be  80◦ to  90◦ with  normal  pronation-
upination,  residual  humero-ulnar  axis  deviation,  and  almost
ertainly  malunion,  although  without  impact  on  upper  limb
unction.
onclusion
onservative  treatment  of  fractures  of  the  distal  extremity
f  the  humerus  in  patients  over  65  year  of  age  is  excep-
ional.  It  is,  however,  certainly  and  demonstrably  safe,  with
o  serious  complications  reported.  It  allows  continued  inde-
endence  and  provides  satisfactory  clinical  results,  with  no
evere  joint  stiffness  or  elbow  instability.  One  must  sim-
ly  accept  a  rather  unpleasant,  non-anatomic  radiological
spect.  In  2013,  conservative  treatment  should  remain  part
f  our  arsenal.  In  selected  cases,  one  needs  to  ‘‘know  how
ot  to  operate’’,  as  Pr  Ivan  Kempf  put  it  in  an  interview  he
ave  with  the  newspaper  Les  Dernières  Nouvelles  d’Alsace
n  his  retirement.isclosure of interest
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